A number of 0-(triphenylstannyl)-N-acyl-N-arylhydroxylamines have been synthesized. Results of IR, electronic (UV) and iH NMR spectroscopic measurements suggest that these compounds possess trigonal bipyramidal configuration around a pentacoordinated tin atom with phenyl groups eis to each other.
The chemistry of N-substituted hydroxylamines and hydroxamic acids with tin has aroused considerable interest in recent years [1] [2] [3] [4] [5] . Recently we have reported the synthesis of some diorganobis-(hydroxamato)tin(IV) complexes [5] . We now report the synthesis and physicochemical properties of some 0-(triphenylstannyl)-N-acyl-N-arylhydroxylamines, (C6H5)3SnONR 1 COR 2 (R 1 = aryl, R 2 = alkyl or aryl).
Experimental
The hydroxylamines, HONRiCOR 2 (R = C6H5, 2-CH3C6H4,3-CH3C6H4,4-CH3C6H4,4-C1C6Ü4; R 2 = CHs, C6H5, 2-IC6H4, C6H5CH = CH), have been prepared by methods described in the literature [1, 5, 6] . Triplienyltin chloride (Merck, Germany) and all solvents and chemicals were of reagent grade quality. The solvents were dried by usual methods. Tin was determined gravimetrically as SnO-2 and nitrogen was determined by the microanalytical service of Jadavpur University. Infrared spectra were recorded with KBr pellets of the samples on a Beckman IR-20 A and iH NMR spectra on ZEOL-JNM-MH 100 (100 MHz) and Varian T-60A (60 MHz) spectrometers in CDCI3 using TMS as an internal standard. UV spectra were recorded on a Specord UV-Vis doublebeam spectrometer (CARL-ZEISS, India). A Chevenard-Joumier thermobalance (ADAMEL, Paris) was used for thermogravimetric analyses.
All the compounds were prepared by the following general method. A mixture of triplienyltin chloride (3.86 g, 0.01 mol), an appropriate N-acyl-N-arylhydroxylamine, HONRiCOR 2 (0.01 mol) and triethylamine (1.11 g, 0.011 mol) was refluxed in dry benzene for -4 h on a water bath. On cooling the mixture, the precipitated triethylamine hydrochloride was separated by filtration. The filtrate in each case was evaporated on a water bath to yield a gummy residue which on trituration and washing several times with petroleum ether (40-60 °C) yielded a solid product. The crude products were * Reprint requests to Dr. M. K. Das. 0340-5087/82/0700-0889/$ 01.00/0 then recrystallized from benzene/methanol (~1:1) to yield colourless solids, except two (viz. 7 and 8) which are light yellow solids.
Results and Biscussion
The O-triphenylstannyl hydroxylamines have been prepared according to the following reaction scheme:
The format ion of triethylamine hydrochloride serves as the driving force for the forward reaction to completion. All the reactions are essentially quantitative, and all compounds are stable towards both air and moisture.
Thermal analysis curves of the compounds indicate that the decompositions which begin in the range 230-275 °C undergo a slow decomposition/ combustion over a wide range of temperature to produce finally S11O2 at around 550 °C.
A comparison of the UV spectra of the compounds and ligands in the range 200-300 nm shows that the ligand bands which are found in the region 251 to 278 nm due to the rz-n* transition of the carbonyl chromophore have undergone slight bathochromic shifts (253-294 nm) (Table I) . These are in conformity with the results obtained for some phenyltin-(benzoylphenylhydroxylamines) [3] and some organotin oxinates [7] . The X H XMR spectra of the compounds support the stoichiometric formula (C6H5)3SnOXR 1 COR 2 . The aromatic proton signals are all very complex, and fall into two groups, one low intensity signal (6H) at Ö -7.9-8.0 ppm as a multiplet and the other strong signal at 6 -7.2-7.5 ppm as a complex multiplet for the rest of the protons. The methyl group protons on the aromatic rings of 2-1 appear as singlets at Ö = 2.24-2.32 ppm, whereas the methyl protons of the acetyl group of 8 have absorptions at 0 = 2.07 ppm as a singlet. For the diphenylbis-(hydroxylaminato)tin(IV) complexes we have previously observed two groups of aromatic absorptions. the most down field one corresponding to four protons being absent in the dibutyltin analogues [5] . Therefore, the low intensity signal at d -7.9-8.0 ppm must have arisen from the (CöHö^Sn moiety. Preston et al. showed that the lowest field absorptions were due to the ortho phenyl-protons of the (CeHs^Sn group, and were well separated from the absorptions due to the para and meta protons [8] . A similar observation by Birchall et al. [9] for the [(CeHs^Sn]-ion supported the data obtained by LAOCX 3 analysis [10] .
In the infrared spectra, all the compounds show the absence of O-H bands of the ligands occurring at 3240-3030 cm-1 and 2900-2740 cm-* (due to H-bonding) indicating the replacement of the hydroxylaminato hydrogen by the metal. The j'(C=0) modes in the ligands which are found at 1670-1595 cm -1 have undergone red shifts in the stannyl hydroxylamines and occur at 1570 to 1520 cm" 1 , indicating a coordination of the carbonyl group through oxj^gen to tin. The i'(X-O) modes occur at 937-910 cm -1 in the compounds which are in conformity with those reported earlier [2, 3] . The asymmetric and symmetric Sn-phenyl stretching modes are assigned to the bands occurring in the region ~280-260 cm -1 and ~ 240-225 cnr 1 respectively for various di-and triphenyltin compounds [11] . These bands, however, could not be located in the spectra of the compounds studied here due to instrumental limitations. The r(Sn-O) modes in various acetylacetonates of tin(IV) occur in the region 461-404 cnr 1 [12] , whereas bands around 500 cnr 1 are assigned to r(Sn-O) in organotin oxinates [13] . We have also previously assigned the absorptions at 455-400 cnr 1 in L2S11X2 (LH = hydroxamic acid; X = Cl, Br. I) and 510-400 cm -1 in R2S11L2 (R = N-C4H9, CeHs; LH = hydroxamic acid) to r(Sn-O) modes [1 b. 1 c. 5]. Accordingly, the new absorptions occurring in the region 525-400 cm -1 have been attributed to the r(Sn-O) modes in the O-triphenylstannylhydroxylamines (Table I) .
The carbonyl frequencies of the compounds have undergone red shifts of the order of 100-60 cm -1 : the /.max values due to the carbonyl chromophore in the UV spectra have also undergone batliochromic shifts. Both observations indicate C = 0 coordination to the tin to produce five-coordinated sp 3 d hybridized central tin species in the compounds. Considering the eis nature of the bidentate hydroxylaminate ligands, this could give rise to two trigonal bipyramidal arrangements, A and B, having, respectively, C2v and Cs local sjmimetries. However, according to group theoretical predictions in ideal situations both the configurations should give rise to two Sn-0 and three Sn-phenyl stretching vibrations. We have found two well defined Sn-0 vibrations (Table I ) (the Sn-phenyl stretchings occurring below 300 cm -1 ), thus corroborating to the suggestion that the compounds may possess either configuration A or configuration B. However, X-ray crystal structure studies of (1,3-diphenylpropanel,3-dionato)triphenyltin(IV) and (N-benzovlphenylhydroxylaminato)triphenyltin(IV) indicate that the m-attachment of the ligand oxygen atoms forces one of the phenyl groups into an axial-position, contrary to the generally preferred configuration [14] . We therefore suggest that structure B is the preferred geometry in all the O-(triphenylstannyl)-N-acvl-N-arvlhvdroxvlamines.
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